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43 个站位的沉积物样品，对表层 1cm 的沉积硅藻进行鉴定分析，阐述硅藻的分
布特征与环境的相关关系，主要的研究结果如下： 




Rhizosolenia hebetata f. hiemalis、弯曲辐环藻（Actinocyclus curvatulus），并含有
一定量的极地种和少量的海冰种；而在白令海陆架区和楚科奇海浅水区则以海冰
种和极地种为主，主要的优势种类有海洋拟脆杆藻（Fragilariopsis oceanica）、
Fossula arctica、南极海链藻休眠孢子（Thalassiosira antarctica spora）、诺氏海链
藻（Thalassiosira nordenskioeldii）、透明海链藻（Thalassiosira hyalina）、 脆杆链
藻（Bacterosira fragilis）、柱状拟脆杆藻（Fragilariopsis cylindrus）、Pauliella 
taeniata。北冰洋深水区主要的优势种有南极海链藻休眠孢子（Thalassiosira 
antarctica spora）、具槽帕拉藻（Paralia sulcata）、北极直链藻（Melosira arctica）。 
2. 由于各海区环境因素的差异，硅藻数量分布是不同的。白令海海盆区表
层沉积硅藻丰度最高，为 3.69×106 壳/g；而东部的陆架区丰度最低，仅有 0.67×106
壳/g，丰度呈现出从西南海盆往东北减少的趋势。楚科奇海平均丰度为 1.20×106
壳/g，最高的丰度值出现在海区南端，达 4.87×106 壳/g，最低值出现在海区北部
























































The Arctic region has seemed to be especially sensitive to global change as a 
result of polar amplification and feedbacks. During the last 30 years, the Arctic Ocean 
had been undergoing abrupt reductions in the summer sea ice, which was induced by 
global warming. Diatom is one of the dominant groups found in marine ecosystem, 
and responds to environmental changes sensitively, like the changes of sea ice and 
water conditions, which will give rise to the variety of diatom assemblage. Diatom 
assemblages from surface sediments can reflect physical and chemical characteristics 
of the overlying water masses, which could be very helpful to the explaination of 
global climate change. Furthermore, the diatoms fossils in sediments can provide lots 
of information on paleoceanographical environments and paleoclimate variations, 
which makes it possible to use the relationship between diatoms from surface 
sediments and environmental variables to reconstruct the palaeoclimate and 
palaeoceanography.  
The present study was based on 43 surface sediment samples, which were 
collected from the Being Sea and western Arctic Ocean during the Forth Chinese 
Arctic Expedition (CHINARE 2008). According to a quantitative analysis and 
identification of diatoms from surface sediment, the relationship between the 
distribution of diatoms and environmental factors is illuminated in this study. The 
main study results are as follows:  
（1）a total of 223 diatom species (including varieties and forms) belonging to 
54 genera had been detected. These species can be sorted into four ecological  
groups:（1）Eurythermal group;（2）Boreal-temperate group;（3）Polar group; and
（ 4 ） Sea-ice group. In the Bering basin area, diatoms were dominated by 
boreal-temperate group, including Neodenticula seminae, Thalassiosira trifulta, 
Rhizosolenia hebetata f. hiemalis and Actinocyclus curvatulus. However, in the 
northern Bering shelf and Chukchi Sea shelf area, they were mainly Sea-ice group and 
polar group with the dominant species of Fragilariopsis oceanica, Fossula arctica, 















Bacterosira fragilis, Fragilariopsis cylindrus and Pauliella taeniata. In the deep-sea 
area of western Arctic Ocean, Thalassiosira antarctica spora、Paralia sulcata and 
Melosira arctica were the dominant species. 
（2）Diatom concentrations show the maximum of 3.69×106 valves per gram wet 
sediment in the basin and minimum of 0.67×103 valves per gram wet sediment in the 
eastern shelf, excluding resting spores of Chaetoceros spp. In Chukchi Sea, the 
concentration of diatom varied between 4.87×106 in the southernmost area and 
0.05×103 valves per gram in the northern slope. In the deep-sea areas of western 
Arctic Ocean located in the north of the minimum sea ice edge, diatom concentrations 
show the very low valves of 1.54×103 per gram. 
（3 ）The diatom distribution pattern in surface sediment shows a significant 
relationship with sea-ice extent, ocean currents, hydrodynamics, water depth and 
dissolution processes, surface primary productivity. The regions which were strongly 
influenced by seasonal extent of sea-ice, sea-ice diatoms were the dominant species; 
however, covered by multi-year sea ice, diatoms were almost found to be absent. The 
regions, influenced by the nutrient-rich Pacific waters, had higher diatom 
concentrations; however, influenced by more nutrient-limited and stronger Alaska 
Coastal Water, diatom concentrations showed the lower valves. The deep regions are 
largely influenced by dissolution processes, thick and strongly silicified diatom taxa 
can accumulate. The regions with high water column production, there are more 
diatom concentrations in the sediments accordingly. 













第一章  绪论 
1 
 





栖硅藻两大类。硅藻个体微小，一般在 1μm 至 200μm 之间，最大的硅藻也只有
3～4 mm。硅藻种类繁多，有化石硅藻和现存硅藻两类，根金德祥统计，至 1987
年，全世界的硅藻约有 300 个属，11200 种[2]。硅藻种类每年都在增加，目前一






















































































Table 1-1. Diatom complexes in the surface sediments of the Pacific Ocean 
硅藻组合 主要种类 
Ⅰ 北极硅藻组合 
（Arctoboreal diatom complex） 
Thalassiosira nordenskioldii，T.gravida，Bacterosira 
fragilis，Chaetoceros furcellatus，Biddulphia aurit. 
Ⅱ 北方温带硅藻组合 
（Northboreal diatom complex） 
Thalassiosira excentrica，Coscinodiscus curvatulus，
C.marginatus，Actinocyclus divisus，Rhizosolenia hebetate，
Thalassiothrix longisssima ，Denticula seminae. 
Ⅲ 亚热带硅藻组合 
（Subtropical diatom complex） 





（Tropical diatom complex） 
Coscinodiscus crenulatus，Coscinodiscus nodulifer，
Hemidiscus cuneiformis，Thalassiosira oestrupii，
Rhizosolenia bergonii，Nitzschia marine. 
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